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Muscle Tone and Somatosensory System acting on This

Kim, Joong-Hwi, P.T., M.S. - Kwon, Yong-Hyun, P.T. - Park, Jung-Mi, P.T.
Department of Physical Therapy, Yeungnam University Medical Center
Kim, Chung-Sun, P.T., Ph.D.
Department of Physical Therapy, College of Rehabilitation Science, Deagu University

Abstract

Muscle tone is the force with which a muscle resists being lengthened. Muscle tone is
often tested clinically by passively extending and flexing a relaxed patient’s limbs and
feeling the resistance offered by the muscle. Both nonneural and neural mechanism
contribute to muscle tone. Muscle tone is the mechanisms that contribute to the
generation of tone in individual muscles when a person is in a relaxed state. This
background level of activity changes in a certain antigravity posture muscle when we
stand upright, thus counteracting the force of gravity. This increased level of activity in
antigravity muscles is known as postural tone. The evidence from experiments showing
that lesions of the dorsal(sensory) roots of the spinal cord reduced muscle(postural) tone
is influenced by inputs from the somatosensory system. Patients with neurological
damage have several state of muscle(postural) tone, which display from flaccidity to
rigidity.

This review article deal with muscle tone and somatosensory system acting on this.
The understanding about this contribute to a better therapeutic approach for the
rehabilitation of patients to have an abnormal muscle(postural) tone due to neurological
damage.
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7] 5, l%’ﬁ?l %X—}
71 91 A3 229 7HsA @ohBurstein 1967). ol# ¥ ZFFANIZEE
& A8 xdd o3 AdHL A PFH, gFHA ASER FFAHY 2dE
Agstn A A h(Brooks, 1986). & A7 A FFU T8E 7IHE IR} E
SENF =G AADF = Fa oldfsta ojd FFE AT AGAGAC B n@FL
24 EYARY dFBAEAA AF HJaA He ABTH &4 A5 dF 2o
ojgfgl AFAHA s HIYWE AT ANA FRE A7 fFoln.

II. 2&
1. 2573 %

TH0F E(muscle tone)= FEZHQ AFo) dig 259 AFoZ A HDavidoff,
1992). d3H s ZHVAEE HAHAAE F3AY oA FHAA FARY &0 2
2o BdE FEALE FRIYAY E o ZHAA =AAE A JEEA Hrhdr.
ol& B7tsl7] $1% HEZE Modified Ashwarth Scale(MAS)°o] F2 o] 8HTH(E 1).

B EE @*"3‘301 Aol o)g dlm e AHAME AHES FFoR EAT
ogA Zgol e AFE 1FY FEE 2HLIAEIL &9 olF 280 2: A

Grade Contents

0 No increase in muscle tone.

1  Slight increase in muscle tone, manifested by a slight catch and release or by
minimal resistance at the end of range of motion when the affected part is
moved in flexion or extension.

1+ Slight increase in muscle tone, manifested by a catch, followed by minimal
resistance throughout the remainder(less than half)} of the ROM.

2 More marked increase in muscle tone through most of the ROM, but the
affected part easily moved.

3  Considerable increase in muscle tone, passive movement difficult.

4  Affected part rigid in flexion or extension.

# 1 Modified Ashwarth Scale
(stiffness) 24 EH 371 = 3ch(Basmajian® De Luca, 1985). 24713 == A3 A

T F /A 89ldd QA AP AAE, AN 259 Zl%Ei’ﬂ SR AA 7L
ZFA 3 Y nHF Aot oj# g A3l v A 7]H (nonneural mechanism) 22 A
=59 xgE AdgxFo]l z2ta = Zdol-F&H EXA(length-tension properties)g zte ¥
8% 5A(elastic property)d =59 H|#FA d¥-vwlo]e el WA (cross bridges in
inactive actin-myosin) 2.2 <13 A7) €A E 23 (thixotropy)&-il 3t E3 259 2
A EAMo 23 HA A EA(viscous properties) o2 VEld T EAEZRE EAG vl W
4 FA THAE 1R EYLRE EEEUER] AHFUEA e ¥ J& JHEFd



frEAdel FolXa %50 HEH fFF5Hol Holx nysE= AAE 23rh(Carey s}
Burghart, 1993). B]A174 8 71 od 59 A3 S0z <& A1 IZEE X
BHoz THo AHeA EA(viscoelastic properties)o]#FiixE Ttk ERE, 2AHEA}
(stretch reflex)o] &%3 #AAF A7HA 7)A(neural mechanism) .24 &FA =&

= d5A de-vlo)e A wxbAd(cross bridges in active actin-myosin)oll 93 1%
E’ri’— g & ot EF5A 2H5AFEE 25 «] ZAojsto] gk A7gRkAbel <of3] LA}
ZA3tolm ols &9 Hol7t ¥Wstd o ZHWF(muscle spindle)®] A ofg wkA
o2 Yehdrh

-

1_%°ﬂ &-“?}% @ﬂfﬁz—lf —’i‘—%*é o8 2FAE AL Y HoezA ZHHE
(epimyosium), =t (perimyosium), 2232 <A H%(endomyosium) S o] T oj# 3k
AgzALe 22y T nFEY Z& 5SS Z1 Jon oF ©@(elasticity) o)t E
A}, ol ZFo] ¢tAAN Y Aolrtt BojX A B u) ¥ (tension)o] TAZAH =T o)
& AHE v5E4 35:01] ol 3t %% (passive tension)el&n o} AZ ZZ 9 FFH
of Wt 7] 92 £E3FH 5S4 Vel o2 18 ZF 254 wet B3 xS
2ol 7t WA gt 1_=°T°ﬂ 238 AFdzE Ad(elongation)HE ZHold wat ZHr] &
AHe A g zHA HEH $%2 Zol-H=A ZM(passive length-tension curve) .2
Ueld 4 ot 28L& =3 HE85A4 d"-violle uxAF Ee VAH |E
(mechanical bond)d] 93 A (viscosity)S zZHA HEdH o]#H e EAS HLrEZga 3
o 252 7143 EA(plastic properties)S Ve EH ol HHAdE 1xe S Z
2 A7t EEAFA 2 ASd FASMiquidHE EAEE ZE "HAERIAAY EH(
thixotropic materials)® FAF SA4do] 917l wEolth. ol @AAAL WEubgdIHH
(extrafusal muscle fibers)® oty e} 34 24 F(intrafusal muscle fibers) = &3}«
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AZAAL . g v, 289 HAEZE AT FI3YE PGSy F. ojde
g%o] A (immobility)¥} A A (stillness)F+H st FIE E‘l%“é}ﬂ, 279
(movement)® 7}3&4 S HA A (tetanic isometric stimulation)e] R ttA A 3lel #ZAE wh

A3 A 2 AHolH (Carey®t Burghart, 1993).

2) AZ WAL G Fo 9% FFA TK9Y FF g% I1F=
AT F=7]3 -4?5} Aelz} ploj o Ale] F3EF LS TE 4 (active tension)S &
AR, &5 259 J& E5sts dE-vlojdl AFHE Y —/F°ﬂ vl & gt} o2 g o
gl-nlo] o Ale] AL %%4 Zolo wet thgEA et ZSe we dAse g
(= o]zt W, 2K0F =0 JAA AAFA 7182 "‘JZJJ' le] 53 #AEHAY
th o] 3 AluAbe 289 Zo|Frtel dislA AFgE Al "t 25WFE o8& 2
o] Wizls ZXA 3}, Hodsgte] gt TAA HEE Ao FFEAI(
o 2= 5274 Y (motor neuron) 2.2 A=W, o|#3 %
o] o] ¥l diaf dHE F& A7 A TEA
reflex loop)E olvl AR F(set value) o2& Z59
3

anterior horn cell)
.oL e Axz o
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la afferent —

1a inhibitory
interneuron

Alpha motor
neuron

Antagonist

Homonymous muscle

a9 1 A3NkALe] gAe] o’ i abA
(reciprocal innervation)
FE AFE la? TFAERE $5AFYEHE FEA 9ddHeRx dAHo FEZ
(agoniost) ¥ 2 Z(synergist)S FEAZC. 2831 Ja IAIA AtolAl A Y da inhibitory
interneuron) S T EAA ZA¥FZ(antagonist)] a-FFAFLE JAANZD R LT L& oA
& gho]l 2 (biceps brachii)o] A1FHE o] FZo Jdv TEHF9 Ia

.
I o] o] T2 a- TR LS FEAA

ol gttt o]e}
Zo] FE2d HEZE FEAIZ ZITE dAANIE 71AE& AR v (reciprocal
innervation)o] 2+ 3th(Patton 5, 1989; Gordon¥ Ghez, 1991)}(2¥ 1). o]g3dt vt o=
SELFE 259 ddHolst Ho] W gd B3 HR(EE)E AAAN Agdt. FHQ
2 ATt ofyet 22X 2 F5H 22 TAHA AFAME AZGEAIL S8 Fr,

AE B, FF, T, T 5 AN 5L & A9 BRE EFHAFEL Fd gsr)
Aol wr=A GohE] H 25 (hamstring) & AFste +5& @) o3 FH]EFo] Qo] &
ol YA Eu¥ EEA aF7HE 2879 AZ e wEA gyE HE FFoA
- A FFE =74 HdA EFF A9 dulHI Kol solus BAS FiA &4
B2 o¥% AV Eoue AFY Wi 5 BIEr] 4% rdez AFRHE 2%
AME AGRAT doJuAl Hol Z8o] ulZ &34 HEd olgld Algwald 9% F
T2 F5E I5YFd g8 o) Ry & £ o

TEEF] A8 ANF AR v-AA A (v-efferent fiber)2] &5 B Folojn o
T v-dAA T #F5L AdA dolue RY? 9N 28 @ W Y a-EFANA
A} V- FANE YUY FE 8 F(comactivation)o] dojddzm & S o} o]l HI a-FTANA
I V- FANEYY HFE5EF] flole TEYFE TFol 58 e B F 2AHH9
Zdol7t @FHE Feole Wrgo] dojuix] &S Aolth Ao w 2o F£HL -¢F
AR U TEA T WFugIH Y £ B olyd v-EEAAAY] FTH 3 W&
247 AT Y24 F(nuclear bag fiber)9} A& 24 f(nuclear chain fiber)7} & Aol
FE5& A Hi o] A ZHo] F£H3e BUddE ZHLF #FFo] ALK Yol



A 2 Rolth olae AERE [Eo, 35 5% sdeax 2 AFo] Y P
FARGS IF FALSE 1AL 2A) Hn o] g Bne woz AR Ui
2 @ % U8 AoHAY 2. 2530 B3 AAT UL Hel URolA A 2B A
ol .

Muscie
spindie

Sustained stretch
of muscle
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Stimulate aipha
motor neuron
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Stimulate aipha
motor neuron
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Stimulate gamma
motor neuron

Contraction

THEAZESG AANZEE BE TR o Fo] AARE Aol oj&d FEAA
EHQ 2544 AdHe RS 2507 9, AAE FASAG FAYES 3
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Z(dorsal root)e] &4 AANGE Al = ]
722y Al (somatosensory system)9] 4&& w3 S £33t =F
-2+ ZH(cutaneous sensation)®] o] 71AWE | TS AFHom WA I}
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AL od ARY FAA & Aotk ®F welel g Asld oF FEAHE 2o Az
7o) $91 AT AR AANFe] BES e Foh |8 1134 A ¥AHtonic neck
4=

reflex)gt 1= o} ¢ AZtg ARG AZEE 722 ‘QC’ AMNIZES FgE 7
Ao, Ao Azt o3 Ese AFRAY KL EF AR AL R EX
S H3AINA HEdH olE AAFWFAK(vestibulocollic reflex) EE WA FHFHEAL
(vestibulospinal reflex)@t 3 3dlth(Massion and Woollacott, 1996). A& <l E& oA o] g
3 WAL AAzA QM mlg FaSA dFojXn dvk 2 A4 doAM &
AZAd 9L nxs 29e n$ 2= AL 7)ok sl Anderson® Binder(1989)
v AATH &40 MAE A E nYFTFY G Ago] dAE FAEL Az
g st dolA wbALE Z(reflex pathway)o]l L g Bl a7dT

Atgo]l grol e AAE Aty YAl olx A= AANFE aFdrh B A48 E
< Fd oA 8FHE 498 AAg FAYEANE 493 B AANFES 27
7 @t} o EREA Zd g FAE FASE FE JHoZA AANFE
MdS Az 53] B2 YA7MEL ALY AANZETL dAA AN dojve A7)
AA, BPZE T dodM AL AAMUAPY =HE 4T FHAaiHn FHyo
(schenkman¥} Butler, 1989; Davis, 1985).

3. 1A 25 A=

743 A A Vehde v AE] 250 RS e A
S5 HeE AR *J“Eé 2 el }J\‘;}'(:L% 3). H
EUJI A 21 (hypotonia)® 37 & (hypertonia) 2.2 U 4 Atk A

VAL FAFTH 22, ﬂacadlty)-‘—} A3 (hYDOtonlclty)_O_E T
3 ES ARG A0ALE Holwdle] uidt 289 TAd

o o BE E3] H45AX¥e W (spinocerebellar lesions)Alo] 1}

Z(Down syndrome)¥} L HPFA AL Holg obFodAA &3 el
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(spasticity)® 23 (rigidity)®} T+ 7} Fei7t vk AL AAREAL

3] Z WAt (tendon jerks)E e ZHUAEY FE-o&EA Flo
2] (upper motor neuron syndrome) 3 24 o]tH(Lance, 1980). o] =
Y & 57l (descending motor system)] &£4tol oA F2 TASA Hed HAHSFR
(corticospinal tract)®t 3@ wHAbE 4= Z(corticoreticulospinal tract) 59 €42 a-& 544
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Flaccidity Hypotonia Normal Spasticity Rigidity

Range of muscle tone




A9 FRHL ZAANA A oz dd 2HARES Frkel Bk olH Y 2ENRE
o F7be 034 ARBAe F7ke HgE AEUAE deA Do Mayer, 1997). 33
e WAYHY A% GFE WIS E?:H—E ARHQ gojol7] W] A= B
eI @ Pk AA ol ol AAMALY F7h, AH S HARAL AR, A
JEG FEBE, AGNS, 7&%73@, 393t8 AUA 249 Foz 49EchHorak,
191). 2% AZolete ot FFAAA AR /M FAANAN T2 Yehie oz

H| 7321 5 (behaviors) & EAs7] 93l AFSET L & 4 doh. AR 53 AF
3l =59 Aol & oEA F/HE SAHLE i} JAHoE FFHL Az Z, thE
g 3¢ v 'HZd A (clasp knife phenomenon)’o} LEbGETH A A &4 o]F AHAL
473 A=A YetyA HEH ol HefeIdd dours AR Auwd
(realignment) W&olgln & 4 vl A A o] @A E= Z|Ao2ZE ¢ T2 FAARF9
27 A A Z A (collateral sprouting), &F521H Y 7FAE 7| (dendrites)9] @, AFWMAJo <
3k 3 A (supersensitivity) 5 X &3t (yvoung, 1994).

A (rigidity) 2 #7749 & & FHZAN ZA Rtz 5 AR &3 9
s 2 AFgs vedlls 5] ok ZFe] B 71de F dEA X AW F
2 714 (basal ganglia)e]l &£Ato] 28] ] FZ(cerebral structures)7t 7143 e} oA
(inhibition) 278 S{AP o2 Zzo] LA AT, 4oz Zxe HAx7E &
29 &, gEE Y | o859 AFukAldlE WEE dod|x gm 'FUuAIA
(cogwheel phenomenon)’' 9] 73 32 el

4. AZ 50 9F& VA= AT 4A

1) 5%%

7t dutd oz 2ol wite AL UlA WFulg 24 # (extrafusal muscle)o] o},
28y 23 A]xquuu TG 8424 289 Zojg £xo BF FRE FFNRFA
AFstn & Holg AAdE FE&7]9 WUAEE uHAFRA ZEUFEE M)
=d #Boste 871 FE Z5UF(muscle spindle)o]® iR Z§53E FA 29

Egstg 24424 2822 7 (capsule)ol EHR

Yol
Z5(belly) Hell $x38kx Al‘:}(—’lﬁ 4). &Y FE 4342 F(intrafusa
= o
AZ gREAAM LAY, Azt 4N TS5 TGFe Ax

Secondary afferent (It}
Primary afferent (la)
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2ol Gasaged v dudos fe
JAn QE 2GR RAH An A&

Z= Al

=g
Zvztel A& F4 %9 (equatorial region), % juxtaequatorial region), L2 i
Z

A(polar region)2 =& + Utk IHFHUYIZHFE T4 Yo 958 &g @ol 2

3 =¥ dZ(slow twitch contraction)oll #3sly dtwo] YAIEITHF+= HWWE dd 2

7] Eekel A2 71X v w8 A=(fast twitch contraction)d] #HFch FAFEAE

g3 3oln B2 715 AW FHARG Zrh
LEUFEE FABARE T3 ABAZ AsE 2 HAEMERE T FFAEAE

e FAE Ted AN ARE A¥EYE, 2% I

afferent fiber)9} I 4 (group II afferent flber)gl T EF%Y A ARE F

ZAZ ARE Bt [a? FHAFE AT+ F(primary afferent), I TAE 5

2} A A - (secondary afferent)B = 3o} lad A9 #A4gdee 2AEAE 7 )

3, 9 I AR 24993 FAGEAE AA4L I lad AHE dFHUIERS

Are2AF+ EFS 9425 IT e sS4 TS ¢ dZd Ak (Patton 5, 1986;

Gordon¥} Ghez, 1991).

4

¥ qr -

250 Fe AFUIARS IAEZHHFE =T AN EAEARY v FANF AW
-motor neuron)®} AWjE W3 U} V- FAE L] AEAE FFuRIEHE AWEe
a-2%5217 Y (a-motor neuron)¥} E3t= o} 4 Y& WA X (anterior horn cell) Wl &A%k
ot v-2 ALY Toe FuYIH R dAEZAFY FEY dZAY v-AH
= AFYUYZAFE AWEtE v-F3 A F(V-dynamic fiber)9t XS ZAHAFE Aujd e

V-3 2 A f (v-static fiber)7} (29 5).
FE539A 2% 21 (passive muscle stretch)2 W& /-9 F4
A Aok HFEUIAFY FAEAE @85 Fo] vl Wl
Ao SARAe AFHYUIAF vle) de Fr1 A
A gt lad AR Bd(endings)> fﬂi—r‘ﬂbll:_’- 3
Aol A dig ¥e AXE zA Ha A, dolo Wl A w3t} ol #
AJel HHYAA lax TFAHERF7} "‘ZJ«] ““5} (T3 &) Ao & EHolA
Aol (AAN-S)E ZA(coding)SHE AL v (Gordond} Ghez, 1991).
Iz 7AARY 292 AEIHTY SHEEAS d4dH Y. o] ¥9&
W omed 0T FAYRE T FINFRT 5 98 Zen 07 74
Z 5 H8g i A ¥ I FAARY FAA

(T
oo do &
o rir ot

frE d=d 7t 7H8E FZ=W(slightly taps), +493%
stretch), 18] Z%YSH 9 dA s %l (even vibration)ef] & 4¥lg3}x
& olgd A Iy

Z(sinusoidal
Iw 44
HAA
59 HHALA
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gamma ‘gamma
2] s

oY 5 ZSwFe 944, F
e 944
ARE deF7] gigo AX e JA(LF+8772; proprioception) & EHF= ol A
g40t EG ZSUFE SFYES 19 BU oldy 289 IHFEE AFAALA
(presetting) &t %4 (regulation)dtE o 7)o e},
WERuhg A 5o g BsHETEE o 22y 22 §A), vHAl
T 5%

= AR =S
d

W A

o

2 F(motorneuron pool)e] FE
FEo 93 2| o] & EE g R 289 do¥zH4l
el dg 259 AFe AE2A HrhE AFEE Aoj&EH(HA) 84
(length-dependent(static) components)$} &E9EXA(HEFZH) 8.4 (velocity-dependent
(dynamic) components)® W& 4 Aok AY 10AZe FUte FE HALHA EFAFE
Lo 144 & 98 Yehvn, 954 3= Frke #33E 953 AN AA
o osjA wtEeIRY EKUFETGRE fodA AT T2 s 9AHA Agew
olsf 3t Ao] vrFRA S} olffE THUA=A g AGAHA HIE AR 283
b

Ho
()
o
>,

*

257l

= WAL 9zt Ee] gz Md9gsta AT
259 714119 EA(mechanical properties)e # &3
Aed AU FEvi(d, AZd 3 AF). 4, /18 AEEL FUME &507%E Y
TEAR e A3d 2S5UFe] 8503 JEhdth dukAed 2804 xe] A3 iR
Me olf F83 FES AASFA X AR, 250F=E ¥ FEdA ®EA o

A B4 IR AstE oldF THUFEE WHAAG 28U AAY 94 3
ARG e oleld BIF AFAA FUE BIHA FATh iAo, FRAGA &4 E
t gqez vehte S80FES o4l w&d A3E AFAAEE REFIT @
Y FE 9 dold 99 te MNLFEE 240%EA BIY 5 49, 2294 9w
Hoz gYANE ot RFE F/s71@ olelgol WrhLeonard, 1998). o&% 257
2ol dg Bk AZA IR FHE BISIE AAHAE 2E0FE] B 7
2 Brhe BA AVHA SHAFEN G JUE Estn A8g NAA Az
ge a7 +uezd Fa4ol Atw AT

KX
=2
ZHuFe BET WA 945 02 (consciously) £4E 4 e te 71E



29 43S 2SEFY N E(sensitivity)7t QA F =HEZE ¥Wad & v Aot
olpaw(1990)& Hs°ol& WHLE & A dzol7t AAFEAL
248 %l S Bk 29 JFA dFoldA $4ES ol & BAE T uto]
L9= “(bxofeedback)° 3 A Yo7} LEAAYPY] FTRAL ZIAIAY BAaAAE
AT Bt o)l dFoldA ATH HGT BAAS T3 FANFLY FELSE F
ANAAY ZA2ATE %585 (motor learning)o] ©lFo] Atte AL ofn 3. ojz e

mlmA_Zi
;-‘:
4}1
_2
30
v
3!_'
©
o)

+

LH5eE52 AAASE B8 AAA 94 (neural connection), 278 = (neural membrane) k)
I AA AL E A (neurotransmitter)2] A & (storage)d  f8l (release)oll  YoAA  7HAA

(plasticity)e] & Vet ol d whxlzdo] #e EF5TFo] ABAAE doju=
RAA7? QAre Aold Ha 23 o]Fe] Qth A7 av-LEAALL U502 ¥
e TR FRY QEIAAZIEEY] O APFFln e AME B Yrh o] g x}o]
T Ao i o] wgelz & ohE FEY F(species)E HIH 259 £ AA
AAEE A= 8 dojA B ZgEo] 8-S ousith. Wolf? Segal(1996)=
QIzto]l oA Ho R AAHAE WAF F e T US RuFth ol L A
Hoz ZHE who] © ¥ =M (electromyogrhaphic biofeedback)2 o] &8 AFwkAte] x4
St AlA = Wolpaw(1990)7F dsolE did ez 489S "Wry ¢ g2 "]7}-4 gy
FalA ARAZE 2P o2 JERY, olgdXk WAEESE XA F Je o]
Al B & Holyte /‘}”3 7‘7"‘]7374] &4 g2 E g eR e ZH%*}XQ"“ A8

IR E‘%‘%"*irg} E‘%«] ) ] A1°V1 ol F83t. HEF o)F, #Fe TS
2 w7 A 23 B E =S sl 599 E(fast twitch motor unit) S A H3z &
TEH9 T J(recru1tmer1t) oH YA, olgld AL vlH|EE AR Rz A3
veite @4ol7lE AT 2§ 59 2 #Ade dHIddES 28T L5 F
ol g HhAlY] ZHo] F o] FolXx] B3 Y&E wFstE Hold ZH5WFe &5 =
Ko &5& 2AHsE AAAY TYHL Z{HUFE X g8 o8 Tx FEV]ER
e B0y FAHAA s=¥(afferent feedback)ol &3k A FAHAZ FH=do] glo)
= 2859 ¥ 242 oA HolH, S5 F9 FE8AHAE HolF Holr}h o#d AME
et EFXEAEANA 25 FF0 #Hs e A MUY IS Holdo] HHd} +

=]

A AFE T F7HEQUA 2H-Ho] o]FoA F QUge FYE Frh ZHEUFI F3YE

AA FAHHo2 Z/NZEE FHAIARE oleh A AL 2HE &

ZEUNZEE T7/HE & 97 dEo] $HE 4 270 BEE Z89 AAHAES nt

Folz ¢ Ut o3 AL AR ol HEFdow < I

%, B3s Z1 de FAAARE 75 Aolu. SAdA AFHE

} A G g a7 HFgd RolgH FAE X E T - 5AFLY} v-F4
2 & wIAZ F A 2 Rolth o2 U 2HEUAE B AAMNZEI B

7—‘47‘201-71] 22" 5 & Aol AU &S AL E BAY EHE FA2AH F 3

A 2 Aol
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(muscle-tendon junction)oll Foglon Z&AA LAsteE AHd vk (aF 6). o
3 AHE ZHo] AlFA(stretch)H AY 259 FF(contraction)ol] <l 3jA LAg T
GTOE 10-207) A=< Zt7] g2 $5dA=4EH UL 34/ dZd5Hodn. 3kt
EEEH N Ex & el 2 H v GTOS EZA=Y, wEkty a9 GTOE 10-20709) 2+
71 42 SEUAERY ZAHRE Sl (2™ 7). ol Qs GTOsw MEAQ 247 #
g AXFIRGgE AA 259 FEE XTI £ F A FFAFAE & A
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Afferent nerve fiber (ib)
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F THFL oY GTOE A 43A Atk HA GTO= 2914 25g9 #L A=< 3

GTOZRH T44 ARE Ib FAAFUb afferent fiber)E 73l 2AA 2 Sutgr),
ZH5YSEgE 2, GTOE 944 dde] glon F3:AAAN o3 =4S A g
% &, GTOYN = dZ2He dARAZAF7E v GTO= Z2¥d2s FEAIL FF52$
AAAN = J&L s o]E v Rx}A vl (nonreciprocal innervation) ¥¥ A7 A
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# 4 & (vestibulospinal tract), 283 ©) >3 & A4 2 (corticospinal tract)2F8 724 F-U4E
BEth A FFEREH ZAAJEE b AR B#F5S 24 Ao FFsi=
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GTOsE 3% % Z(antigravity muscle) &, 34,
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S AL FAA A HE o JAE A E ARG F

.
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A Convergence onto
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ankle extensor motor neuron
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Stimulate group 1D
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Ib inhibitory
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3) #A+L7]

#A- € 7] (joint receptor) S LA 4ty 21EQ JFL FARAAMN? BH AAHdE o
2 A9 87171 Aok ol F#&7]oE FIUFRS T2 (Ruffiny-type endings), %
Y Z%(pacinian endings), < th4-&71(ligament receptors), 28] AFA7H D (free
nerve ending)°] A2 A (oint capsule)d ThEZE X0 It SelFHozw #
Hol| £X3le 2752 AAANA @A E e ¥ $£47]9 o] EUd EXo=z
U o & Eo], A&7 (ligament receptor)® GTO¢t ¢x3&tn, WA gxyFEg
(pacinian endings)< ¥ F-olA wAFE 33X YA A (pacinian‘s corpuscles)$t ¥ A] 3o},

#AEo) 7l TUELR AEC] Brh #E 879 AR+ gAAHIAAAGANA A8 AF
ol FFAAA FF o]&Hrt ol AFAEL AHSF LV dX #HHE FHYY F&



29 B HZHextreme joint angles)ollA ZHZE vt A cHBurgess$t Clark, 1969). o] wj &9
A F87e S83U #2 T4 U8 948 gEe AEE AT AR

AHFE7Z2REHY FAHAE FRe UYHIgA7RA E2EHL 7t A -9 91X
g A =H 7|d g, SFFAFAE AL 2RAHE FAd 2 ARE ZYE S
A B AAE AAHs=d, °F BTl HFE BEo AR AAo] o] FolF.
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W3lE AR sl 2787 (thermoreceptor), & 51 X2 o] st FAAAHS #A 8
T ¥Z4487](nociceptor) 5 2.2 EHFE 4 Ut (2d 9).

SE I L e e #8719 v Ba d9HEd 9 #8719 dxvr "5
(Kendal®} Jessel, 1991). SR L7128 EoJotx AXRE FH:AAAY o AZdA
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= A A YS FEd 23 AR Y FELE S A AW &3
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TS AASA k. oleid AFE X4 A FWHAMcrossed extensor reflex)s #H@Eo] Q)
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